Activity of ventromedial hypothalamic neurons suppressing heart rate is associated with paradoxical sleep in the rat.
Cardiovascular change is one of the common features of paradoxical sleep. Our study offers evidence that one of the central areas regulating the circulation during sleep is the ventromedial nucleus of the hypothalamus (VMH). We found a group of neurons in this hypothalamic nucleus of rats whose electrical activity was exclusively increased during paradoxical sleep, and was associated with a reduction in heart rate. The onset of this neural activity usually followed that of paradoxical sleep. The incidence and duration of paradoxical sleep was increased by means of microinjection of carbachol, a cholinergic agonist, into the pontine reticular formation, and the neural activity of the VMH still appeared in synchrony with carbachol-induced paradoxical sleep. These results suggest that the cholinergic paradoxical sleep-inducing mechanism in the pons facilitate the excitability of these neurons. We have previously shown that these VMH neurons suppress blood pressure and heart rate via inhibition of the vasomotor neurons in the medulla oblongata. Taken together, our findings suggest that a group of neurons in the VMH suppresses the circulatory system during paradoxical sleep.